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,QWURGXFWLRQ
7KH GHVLJQHG DQG H[HFXWHG SURWRW\SH FRPSRVLWH EULGJH LV DQ XQXVXDO EULGJH VWUXFWXUH >@  7KH SUHH[HFXWHG
HOHPHQWVSDQHOVRIWKHVWHHOIUDPHZRUNDQGWKHVODEUHLQIRUFHPHQWFRQVWLWXWHDWWKHVDPHWLPHDEHDULQJVWUXFWXUH
IRU WKHEULGJHGHFNVODE IRUPZRUNZKLOH LW LVH[HFXWHG7KHDVVHPEO\FRQVLVWV LQSODFLQJSUHIDEULFDWHGVWHHO WUXVV
IROORZHGE\KRUL]RQWDOUHLQIRUFHPHQWRIWKHVODEDQGZHOGLQJWKHKRUL]RQWDOERQGVRIWKHSDQHOV$VDUHVXOWD'
WUXVVVWUXFWXUHLVREWDLQHGDEOHWRVXSSRUWWKHFRQFUHWHORDGRIWKHEULGJHGHFNVODEDQGXSRQKDUGHQLQJWKHSDQHOV
DQGWKHUHLQIRUFHGFRQFUHWHVODEFRQVWLWXWHWKHVWUXFWXUHRI WKHEULGJHVSDQV7KHGLVFXVVHGVWUXFWXUHW\SHWRJHWKHU
ZLWK WKHDSSOLHG WHFKQRORJ\PDNHVDYHU\FRQYHQLHQW IRUPRIH[HFXWLRQRI VPDOOEULGJHVWUXFWXUHVRU OLJKWEULGJH
VODEVLQVWUXFWXUHVRIDJUHDWHUVSDQ'XHWRWKHIDFWWKDWPRVWRIUHLQIRUFHPHQWZRUNFDQEHGRQHLQZRUNVKRSVDQG
WKDW WKHUH LV QR QHHG WR H[HFXWH DQG VXSSRUW DQ\ IRUPZRUN RQ VLWH WKLV VROXWLRQ LV YHU\ XVHIXO DQG KLJKO\
UHFRPPHQGHG+RZHYHULWUHTXLUHVDWKRURXJKVWUXFWXUDOUHVLVWDQFHDQDO\VLVDQGSURSHUH[HFXWLRQRIWKHZRUNVKRS
ZRUN
7HFKQLFDOSDUDPHWHUVRIWKHEULGJH
,QFRPSOLDQFHZLWKWKHLQLWLDOGHVLJQWKHEULGJHGHVLJQPHHWVWKHIROORZLQJUHTXLUHPHQWV
x /RDGFDWHJRU\&FDWHJRULHV$DQG%SRVVLEOHIROORZLQJUHGHVLJQ
x :LGWK RI D WKH FDUULDJHZD\ DPRXQWV DW P  WZR ZLGH NHUEV P HDFK SRVVLEOH XVH RI VSDQ ZLGWK
FRUUHVSRQGLQJZLWKWKHPXOWLSOLHGZLGWKRIDQLQGLYLGXDOSDQHO
x 7KHGRZQZDUGVJUDGHDQGFURVVIDOORIWKHFDUULDJHZD\RQERWKVLGHVIRUPHGDWWKHWLPHRIFRQFUHWLQJWKHEULGJH
VODE
x ,QVXODWLRQRIZHOGDEOHWDUERDUG
x &UDVKEDUULHUIL[HGLQWKHEULGJHVODEZLWKDUDLOLQJDWPDERYHWKHFDUULDJHZD\OHYHO
x &RQFUHWHNHUEVZRUNLQJDVIHQGHUHLWKHUH[HFXWHGRQVLWHRUSUHH[HFXWHG
x %LWXPHQSDYLQJRIWKHFDUULDJHZD\IRUPHGRIWZROD\HUVWKHZHDULQJFRXUVHRIFDVWDVSKDOWDQGDEDVHFRXUVHRI
DVSKDOWLFFRQFUHWHWRWDOWKLFNQHVVRIFP
7KHEHDULQJVWUXFWXUHRIWKHEULGJH
x 7KHEULGJHVSDQLVFRPSRVHGRIVWHHOWUXVVSDQHOVLQWKHQXPEHUGHSHQGLQJXSRQWKHGHVLJQHGVSDQZLGWKSUH
H[HFXWHGLQDZRUNVKRSHTXLSSHGZLWKFRUUXJDWHGVKHHWVZKLFKFRQVWLWXWHIRUPZRUNIRUWKH5&EULGJHGHFNVODE
7KHWUXVVRIDSSUR[LPDWHO\N1RIZHLJKWDUHGHOLYHUHGUHDG\WRLQVWDOOIURPWKHZRUNVKRSWRWKHVLWH7KHQWKH\
DUHSODFHGRQDEXWPHQWVH[HFXWHGEHIRUHKDQGZLWKXVHRIDWUXFNFUDQH3ODFHGVLGHE\VLGHDQGZHOGHGWKHWUXVV
SDQHOVVHUYHDVVHOIVXSSRUWLQJIRUPZRUNIRUFRQFUHWLQJWKH5&EULGJHGHFNVODE8SRQH[HFXWLRQDQGKDUGHQLQJ
RIWKHFRQFUHWHLQWKHGHFNVODEWKHVSDQPDNHVDFRPSRVLWHWUXVVVODERIVWHHODQGUHLQIRUFHGFRQFUHWHRIZKLFK
WKHXSSHUSDUWPDNHVWKHEULGJHVODEUHLQIRUFHPHQWFDUU\LQJWKHVHUYLFHORDGRIWKHEULGJH7KHH[WHUQDOERWWRP
SDUWRIWKHVWHHOWUXVVHOHPHQWWRJHWKHUZLWK5&VODEPDNHWKHFRPSRVLWHWUXVVVODEORDGFDUU\LQJVWUXFWXUHRIWKH
EULGJH
7KHZKROHVSDQZRUNVDVD'WUXVVVODEVWUXFWXUHVXSSRUWHGE\UXEEHUEHOWEHDULQJVRQDEXWPHQWV
$VVXPSWLRQVIRUVWUXFWXUDODQDO\VLVIRUWKHVWUXFWXUHRIWKHSDQHOVDQGWKHEULGJH
,WKDVEHHQDVVXPHGLQWKHFDOFXODWLRQVWKDWWKHVWUXFWXUDOHOHPHQWVRIWKHVSDQZLOOZRUNLQWKUHHSKDVHVRIORDG
x 3KDVH,±FRQFHUQVDVLQJOHSDQHO)LJH[HFXWHGLQDZRUNVKRSFRQWDLQLQJFRQVWUXFWLRQEDUVFURVVEUDFH
WUXVVSRVWVDQGERWWRPFKRUGVDVZHOODVORQJLWXGLQDOUHLQIRUFHPHQWURGVRIWKHGHFNVODESURSHUO\VZD\EUDFHG
SOD\LQJWKHUROHRIFRQVWUXFWLRQHOHPHQWVWLOOWKHGHFNVODEFRQFUHWHKDUGHQVDQGDOVRWUD\VODEVXVHGDV
IRUPZRUNIRUWKHGHFNVODE,QWKLVSKDVHWKHSDQHOLVORDGHGZLWKLWVRZQZHLJKWDWWKHWLPHRIWUDQVSRUWDQG
LQVWDOODWLRQRQDEXWPHQWV
x 3KDVH,,±FRQFHUQVZRUNLQJRIDVSDQFRPSRVHGRISDQHOV)LJMRLQHGZLWKFRQVWUXFWLRQDOFURVVEDUVIDQG
KRUL]RQWDOWUXVVRIWKHGHFNVODEWRIRUPD'FRPSRVLWHVWUXFWXUHRIWKHVSDQDEOHWRVXSSRUWWKHORDGRIWKHGHFN
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VODEFRQFUHWH,QWKLVSKDVHWKHSDQHOVFDUU\WKHORDGRIWKHVWUXFWXUHZHLJKWDQGWKHZHLJKWRIWKHZHWFRQFUHWHRI
WKHGHFNVODE
x 3KDVH,,,±FRQFHUQVZRUNLQJRIWKHFRPSRVHGVODEWUXVVVSDQDIWHUWKH&%VWUHQJWKFODVVLVUHDFKHG
E\WKHGHFNVODEFRQFUHWHEHDULQJLWVRZQORDGDQGWKHVHUYLFHORDGRIWKHEULGJH


)LJ&RQVWUXFWLRQDOGUDZLQJRIWKHEULGJH±ORQJLWXGLQDOVHFWLRQDQGWKHVLGHYLHZ

)LJ&RQVWUXFWLRQDOGUDZLQJRIWKHEULGJH±FURVVVHFWLRQVRYHUWKHVSDQDQGLQWKHPLGGOHRIWKHVSDQOHQJWK
6WDWLFORDGLQJZLWKGHDGZHLJKWRIWKHVWUXFWXUH
x /RDGVRQDQLQGLYLGXDOSDQHOIUDPHZRUN
$WWKHWLPHRIEHLQJPDGHLQWKHZRUNVKRSDWWKHWLPHRIWUDQVSRUWDQGDVVHPEO\RQVLWHWKHILUVWH[HFXWHGSDQHO
ZDVORDGHGLQWKHZRUNVZLWKLWVRZQVWHHOWUXVVZHLJKWDQGDORRVHORDGRIZHLJKWHTXDOLQJż GHDGZHLJKWRIWKHVWUXFWXUHż GHDGZHLJKWRIZHWFRQFUHWHEHIRUHKDUGHQLQJ
x /RDGLQJZLWKGHDGORDGRIWKHFRPSRVLWHVSDQ
 7KHFRPSRVHGWUXVVVODEVWUXFWXUHRIWKHVSDQLVREWDLQHGXSRQKDUGHQLQJRIFRQFUHWHLQWKHGHFNVODE
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 7KDQWKHVSDQFDQWUDQVIHUWKHVWDWLFORDGDVZHOODVWKHGHVLJQHGVHUYLFHORDGVFRPSOLDQWZLWKWKHDFFHSWHGORDG
FDWHJRU\7KHUHDUHWKHIROORZLQJORDGVRQWKHVSDQLQWKLVSKDVH
± 'HDGORDGRIWKHVWHHOSDQHOV
± 'HDGORDGRIWKHVHWFRQFUHWHRIWKHGHFNVODE
± /RDGLQJZLWKWKHSDYHPHQWRIWKHEULGJHFDUULDJHZD\
± /RDGLQJZLWKEULGJHIDFLOLWLHVEDUULHUVNHUEV


)LJ1XPHULFDOPRGHORIDQLQGLYLGXDOSDQHO

)LJ1XPHULFDOPRGHORIWKHZKROHVSDQPDGHRIWHQSDQHOV
6HUYLFHORDGV
$FFRUGLQJWR>@WKH&ORDGFDWHJRU\KDVEHHQDFFHSWHGZKLFKFRUUHVSRQGVZLWKDQRUPDWLYHVHUYLFHORDGZLWKD
YHKLFOH. N1ORDGRQYHKLFOHD[LVN1DQGDXQLIRUPO\GLVWULEXWHGORDGRIDYHKLFOHVWRFNT N1P
FRQVLGHUHGDVORDGVLQWKH%DVLF6\VWHP
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 
)LJD$FRQVWUXFWLRQRIDUHYHUVHGSDQHOSUHH[HFXWHGLQDZRUNVKRSE5HLQIRUFHPHQWPDGHUHDG\LQWKHXSSHUSDUWRIWKHSDQHO
 
)LJD$VVHPEOHGVSDQEHIRUHFRQFUHWLQJE9LHZRIWKHDVVHPEOHGVSDQIURPWKHERWWRP
 
)LJD9LHZRIDUHDG\VSDQIURPWKHERWWRPVLGHE7KHEULGJHVSDQDIWHUFRQFUHWLQJDQGEHIRUHILQLVKLQJZRUNV
D      E
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&DOFXODWLRQRIVWDWLFTXDQWLWLHVLQHOHPHQWVRIWKHVWUXFWXUH
6WUXFWXUDODQDO\VLVZDVUHDOL]HGRQWKHEDVHRIVRIWZDUH5RERWDVZHOODV>@ZLWKGLYLVLRQRQWREDUHOHPHQWV
LQH[HFXWLRQSKDVHIRUDQLQGLYLGXDOSDQHO)LJDQGDVDEDUVKHOOV\VWHPLQVHUYLFHSKDVH)LJ
&DOFXODWLRQVIRULQGLYLGXDOSDQHOV
%DVLQJRQFDOFXODWLRQUHVXOWVLQ3KDVH,DQG,,VWLIIQHVVRILQGLYLGXDOSDQHOVZDVPRGLILHGVRWKDWVWUHVVHVLQVWHHO
ZRXOGQRWH[FHHGWKHDFFHSWHGRQHVDQGWKDWGHIOHFWLRQRIWKHSDQHOVWUXFWXUHLQWKHVHOIVXSSRUWHGV\VWHPZRXOGQRW
H[FHHGWKHVWDQGDUGUHTXLUHPHQW
&DOFXODWLRQVIRUWKHZKROHFRPSRVLWHVSDQ
)RU3KDVH,,,RIORDGVLWZDVLPSRUWDQWQRWWRDOORZWKHUHVXOWVRIVWUXFWXUDODQDO\VLVWRH[FHHGDFFHSWHGVWUHVVHV
QHLWKHULQWKH5&GHFNVODEQRULQWKHVOLPEDUVRIWKH'VWHHOWUXVV
([HFXWLRQWUDQVSRUWDQGDVVHPEO\RIWKHEULGJHEHDULQJVWUXFWXUH
7KHVWUXFWXUHRIWKHGLVFXVVHGVSDQZDVFRPSRVHGRIWHQSUHH[HFXWHGVWHHOHOHPHQWVPDGHLQDZRUNVKRS7KH
VWHHO WUXVV HOHPHQWV PDLQO\ PDGH RI VPRRWK DQG WZLVWHG UHLQIRUFHPHQW EDUV RI ZHOGDEOH VWHHO RI $,,
6-**$FODVVFRQVWLWXWHDW WKHVDPH WLPHDVHOIVXSSRUWHGEHDULQJVWUXFWXUHIRU WKHEULGJHGHFNVODE
PDGHRIFRQFUHWHRQVLWHDQGXSRQLWVVHWWLQJDQGDIWHUDVVHPEO\RIWKHHOHPHQWVWKH\PDNHDEHDULQJVWUXFWXUHRI
WKHVSDQDQGUHLQIRUFHPHQWRIWKHGHFNVODE7KHVSDQVWUXFWXUHPDGHRIVWHHOWUXVVHOHPHQWVDFWVLQWZRV\VWHPV
x $IWHUDVVHPEOLQJRIWKHVSDQRISUHIDEULFDWHGHOHPHQWVDQGXSRQIRUPLQJRIWKHFRQFUHWHRQWKHGHFNVODELWLV
RQO\WKHVWHHOVWUXFWXUHRIWKHVSDQWKDWDFWVZKHUHDVWKHZHWFRQFUHWHPDNHVLWVORDGDQGWKHWUD\VODEVIL[HGLQ
DGYDQFHWRWKHVWUXFWXUHWRVHUYHDVIRUPZRUNIRUWKHGHFNVODEDQGLQWKHIXWXUHDVFRUURVLRQSURWHFWLRQ
x :KHQ WKHFRQFUHWHRI WKHGHFNVODE VHWV  DIWHUDSSUR[LPDWHO\GD\V  WKH VSDQEHFRPHVDFRPSRVLWH VWHHO
UHLQIRUFHGFRQFUHWHVWUXFWXUHDEOHWREHDUWKHZKROHRIWKHVWDWLFDQGVHUYLFHORDGVGHVLJQHGIRUWKHEULGJH
7KHILUVWVWHHOHOHPHQWPDGHLQDZRUNVKRSXQGHUZHQWDORDGWHVWZLWKORRVHORDGVDQGZHLJKWLQJDSSUR[LPDWHO\
 N1P LQ RUGHU WR PHDVXUH GHIOHFWLRQ DQG WR FRPSDUH WKH UHVXOW ZLWK WKH VWDQGDUG ZKLFK VKRZHG WKDW LW ZDV
XQQHFHVVDU\ WR VXSSRUW WKH VWHHO HOHPHQWV DW WKH WLPH RI FDVWLQJ RI WKH GHFN VODE ,W ZDV GXH WR WKH IDFW WKDW
GHIOHFWLRQDVVWUXFWXUDODQDO\VLVKDGVKRZQGLGQRWH[FHHGWKHDFFHSWDEOHOLPLWV8SRQDVVHPEO\RIWKHSURWRW\SH
EULGJHDQGFDVWLQJRIWKHGHFNVODEDWWKHWLPHRIORDGWHVWVWKHVWUXFWXUHVKRZHGH[SHFWHGVWUHQJWKORQJLWXGLQDODQG
FURVVVWLIIQHVVGHIOHFWLRQVDQGDEVRUSWLRQRIYLEUDWLRQVXQGHUVHUYLFHORDG
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